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EXECUTIVE SUMMARY

CLearn at a glance

CLearn(www.c2learn.eu) is a thregear research project supported by the European Commission
through the Seventh Framework Programme (FP7), in the theme of Information and
Communications Technologies (ICT) and particularly in the @frda@&chnologyEnhanced Learning
(TEL) (FP7 grant agreement no 318480). The project started bioviember 2012 with the aim to

shed new light on, and propose and test concrete ways in which our current understanding of
creativity in education and creative thinking, on the one hand, and technatabgnced learning

tools and digital games, on the othband, can be fruitfully combined to provide young learners and
their teachers with innovative opportunities for creative learning. The project designs an innovative
digital gaming and social networking environment incorporating diverse computationad, ttia

use of which can foster etreativity in learning processes in the context of both formal and informal
educational settings. Th&Learnenvironmentor GSpaceis envisioned as an open2 NI R W&l Y R0 2
(nonlinear) virtual space enabling learners freely explore ideas, concepts, and the shared
knowledgethrough participating inCExperiencesassisted by the systems artificial intelligence (Al)
known as C*Assistants (Figure 1) This innovation is cdesigned, implemented and tested in
systematic inteaction and exchange with stakeholders following participatory design and
participative evaluation principles. This happens in and around school communities covering a
learner age spectrum from 10 to 18+ years.

CZSpace
A playful space The CLearn digital environment:
affording...
oo gamified social networking
socializing... Play’

CzQu ests
Engagement opportunities

- ‘Play’ or ‘Game’
C’Explorations

..around playful .
, Free exploration P
C’Experiences... ‘Play’ = C’Assistants
C’Games oth L;n | Creativity
Games o t_!yfu Assistants
L ) activities ——
Game ) . Play
Play
..which may be C’Assistants
enhanced through Creativity Assistants
the use of... "Play’

Figurel: CLearris C2Space and its subcomponents
About this document

Deliverable 2.3.2is the final instalment of a document detailing theCLearn Cocreativity
Assessment Mthodology,its rationale, method, tools and accompanyingperationalisation. Led by
the UEDIN tea in close collaboration with the OU team, and other appropriate consortium
members, it sets out the ovearching theoretical frame of the project furthedeveloped from
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Deliverable 2.2.2vhich closely integrates Creative Emaot@ Reasoning (Deliveraki®el.? and Wise
Humanising Creativity, and argues in turn for an integrated approach to the assessment methodology
which combines documenting change and lived experiemaeliverable 2.3.2firstly deals with

theoretical and then methodological integratioand from this details the ewaation categorisation

scheme.lt goes on to detail the methodology, and its accompanying aims, indicators and data
collection tools. The final part consideis KS Y S K2 R2f 2 3adidd dinclugingSthel G A 2 v |
evaluation planijnclusion of teachers, issues of analysis and synthesis, training needs and ethics.
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LIST OF ABBREVIATIONSD TERMS

A) Abbreviated names of the project consortium partners

Abbreviation Explanation

EA Ellinogermaniki Agogi, Greece (coordinator)

UEDIN The University Of Edinburgh, UK

ou The Open University, UK

NCSFD National Center FoBcientific Research "Demokritos"”, Greece

UoM Universita ta Malta, Malta

SGlI Serious Games Interactive, Denmark

BMUKK .dzy RSAYAYAAGSNAdzZY CNNJ ! yiSNNAOKI(G X

B) Other abbreviations

Abbreviation Explanation

CER Creative EmotiondReasoning
LDS Living Dialogic Space

MIA Multimodal Interaction Analysis
SD Socratic Dialogue

WHC Wise Humanising Creativity
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1. INTRODUCTION

Deliverable 2.3.2is the final installment of a document detailing th&Learn Cocreativity
AssessmenMethodology, its rationale, method, tools and accompanyingperationalisation. The

assessment methodology will be il to test the use o€Leard O2 YLJzi I GA2y | f (2 2f
within the pedagogical interventions and creative learning practicesle available through the

CSpace and its subcomponents diE&periencesin reallife educational settings. The core aivh

ClLearm) Bocreativity Assessment Methodologis to evaluateCleard A Y LI Ol &y & G dzR
)creativity.

3

In the introductory part we begin with a concise presentatiorCifearQd ONB | G A A G& FNI
developed ly the OUand UEDIN teams (Section.1]). This integrated creativity framework is then
analyzed into two dimensions of evaluatingaeativity, which provide the basis for specifying the
research questions underlying and guiding thealeation methodology (section [2]). Lastly we

explicate the notion of acategoristion scheme, using maindicative example (Section .fl),

premising our understating for the exposition of the method that follows.

1.1 CREATIVITY WITHINNEARN

Creativity within CLearn emphasises collaborative and communal activity -§oeativity) whilst

recognising the role of the individual’Learn co-creativity involves novelty emerging through a

LINE OSaa 2F WL agUAKOSA fOAND &y AGAKIAMY2]YA YFANR YO ta¢koF G A& (2 &
GKAY1{AYy3 6SYyIljdZANRBO | YR WI & &ELeancoicrisatiwhy is\ayfeRtondor Y I I A y A
impact of creative outcomes in terms of the immediate and wider context. This ethically framed
creativity therefore foregrounds the role of values in generating fundamental svalé creative

change (quiet revolutions). This conceptualisation afiends to how creative activity generates

change in the makers as well as change by the makers (a process of becoming through making and
being made). This ethically framed-cativity or wise, humanising creativity (WHi@volves within

it, creative enotional reasoning (CER

CER is an umbrella term and refers to: a principled, unifying theory elimear thinking techniques

that foster cocreativity within CLearpa O 2 Y LJdzii | CEBR2 iy prémisdd 208 & &ction of
ONBIGAGAGE A& Iy AYOGSNBSYydA2y NBadzZ (ACHearhy NBTI
LI NHAOALNl yiaQ GKAY1lAYy3a YR ONBIFGAGS LINROS&aa Ay
acting. WithCER embeddkewithin aset of creative learning toolthe aim is to disrupt established

routines and patterns.

With this role CER is embedded within WHC to fostecreativity. The aim is to seek an organic
fusion that will provide WHC with additional structured techniques taking advantage of and further

“Chappell K., Craft A., Rolfe L. & JobbinsgVi 1o 0 = &1 dzYt YA &AYy 3 / NBI (i A OA intematiddal f dzA y 3 2 ¢
Journal of Education and the Arts3(8) 135, retrieved 11.01.13 fronhttp://www.ijea.org/v13n8/; Chappell K. (2008),

a¢24l NRa | dzY | y UNEBGUHObseNBoETodraRSHetial Bsue Qreativity, policy and practice discourses:

productive tensions in the new milleniudolume 1, Issue ttp://www.abp.unimelb.edu.au/unesco/ejournal/vebne-

issuethree.ntmm  / NI} Fi ! ® O6Hnnyo0X AG¢NHzZ2GSSAaKALE UNMEBR2ObDselvafply (1 KS ONE
Journal, Volume 1, Issue 3, Special Issbe=atiity, policy and practice discourses: productive tensions in the new
millennium

% For a definition and analysis of CER, as well as an exposition of its theoretical foundations, see Deliverabler¢ative]:

Emotional Reasoning
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SyroftAy3 21/ Qa ONBI GAOA G &s hpussidvithin dzyidclieadScdiethical Yy R A Y
and cultural framework and the most appropriate conditions for fulfilling its potential.

Developed theoretically alongside WHC is the idea of Living Dialogic Space (LDS). These spaces are
characterised bydebate and F F SNBy OS> 2LSyySaa (2 0GA2YyI 42NJ
modes of idea exchange, and have been connected in previous projects with the facilitatiotiCf W

[5{Q 6Aff 08 CHMaoeSaRditS subcanipen&rits yifer users high participatiorand

shared control, individually, in collaboration and/or jpart of a communal endeavouwithin and

outside theCLearm) ¥Spécejnteractions will be facilitated through creative learning conversations.

The purpose of these is to flatten hierarchiespositionusers n different roles and allow spaces that
LINEY20GS I+ aSyasS 27F S| dz usesiadd elieid NBwiz8Kio cidndedh@iS y A y 3 Q
mind by identifying with the space of dialogue.

As CER heavily relies on brainstorming activities structitsngpretechniques, there is a particular

relaton with LD® [ 5{ Q FfI G§0dSYSR KAddsparerofdilagharerdnyidafF Sa i SR
environment within which to embed and evolve thebeainstorming techniques, providing the
opportunity to experiment with dynamic group management methods.

Within and outside ofSpace and its subcomponeits / 9wQ&a aSid 2F O2NB ONXBI i
thus support the manifestation of WHC which futde potential forquiet revolutiond, the ultimate

intention of the CLearnprocess. The relationships between WHC and CER and their contribution to

quiet revolutions, is shown in the Figure below which is reproduced from the first iteration of the
LINE2SOGQa fSIFENYAy3a RSaAdy RSt ADBSNI ovolbtions Ardzf &  H
ethically grounded as well as critical, aligning personal with wider values. A quiet revolution,
emerging in and beyon@Space tirough collaborative and collective endeavour, is also grounded in
excellence and engaged involvement from chifdand adults in th€space.

Fgurel (p. 9 showsCLearnCoQreativity, as emerging from the centre of the figure comprising the
two related components discussed above, iWise Humanising CreativithVHC) andCreative
Emotional Reasonin@ER)Asindicated in the learning design deliverable;areativity will manifest

in five intertwined ways shown in the highlighted box within the WHC aBR Gections of the
graphic.C’Spaceuserswill:

1 Generate, explore and enact new ideas with a valuable impadhe community, discarding
other ideas that lack such potentiathics and impackt

1 Pose questions, debate between new ideas, find ways to negotiate conflict or to go in a
different direction to others if conflict is not resolvediglogue)

§ Take chargef different parts of the creative process, understanding the rules of the system
and how decisions have consequences, making decisions around new ideas and taking
action(s§ through various scenarios and/or questftrol)

“Chappell, K., Craft, b5 w2f FS5 [ ® 3 W200AYyas =+ & Glese EnualrferstDaie Padnera (i & dzNX
for Creativity pp. 143159, Stoke on Trent: Trentham Books.

2 | £ AKS / ®{ ¢ -based literacyspractides Bigitdl Yaimes research, gardepld y R RiStéalkad Joudral of

Language and Literacy Educatidfol 33, No 1, pp. 240.
http://search.informit.com.au/documentSummary;dn=731555751906684;res=IEISEBE 1038562.
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f Be immersed inC’'Space and possibly addicted tgameplay, exploration, quests, and fun
and/or the interactive drama played out withi@°Space and its subcomponeras well aseak
world spacesSuch immersion will sometimes lead to taking risks and generating surprising
individual or collaborative ideaggaged actioh

f Have their thinking and action disrupted by ti@Spac®@a O2 Y LJzil GA2yt (22t
within which are CER ndimear thinking techniques. This will them move them away from
established routines and patterns{ervention resulting in reframing)

It is important to note that such activity is about these five elements in combination making more
than the sum of their parts in order to generate-ceativity. This is aboutew ideaswhich are
captured or selected lmuse they areraluable to the community and are generated with shared
control in an immersed dialogic environment, fosterimghical awarenessarising from the
experience.

The key outstanding elements embedded within the environment are the 4Rgalities
(opportunities for learners to experiment with multiple pluralities of places, activities, personal
identities, and people), possibilities (opportunities for possibility thinking, transitiofiorg what is

to what might be, ceconstructing wih others through theCLearnexperience, designing, editing,
extending and exploring contentparticipation (opportunities for learners to take action, make
themselves visible on their own terms, and act as agents of change) and playfulness (oppertunitie
for users to learn, create and setfreate as active and connectegsers in their emotionally rich,
virtual and actual playvorlds).

Over time, noticeable changes use@ €lispositions, even small incremental personal changes, will
result from their WHCThis is because there is a core reciprocal relationship within WHC between
creativity and identity in which as creators make, they are also being made. Argeisaindertake
journeys of becoming This is represented on the figure as an embeddegaing process from the
WK26Q 2F (KONSYIHADENE 2P -cedily WoKIFEIiQ 2F (GKS O2

I LIISNI S8% ¢ 9 21 f&aKE / ®{® OHAMHOUE G2KIG RAIAGEE 3LYSa FyF
I YA Y3 Literacg Wl 46,®E. F16122.D01:10.1111/.174%369.2012.00668 bSSN1741-4369.

"Chappell K./ NI T ' @5 w2fFS [d 9 W200Ayas 3+ @ dzBH /2adN S & & dz2IFYy ABS
International Journal of Education and the Ad3(8) 135, retrieved 11.01.13 frorhttp://www.ijea.org/v13n8/.
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C2Learn Co-creativity Conceptual Framework

Pedagogical context within and beyond C2Learn Game:
valuing learner agency, standing back, time and space, “meddling”.

Wise Humanising Creativity (WHC)

engaged action dialogue,
control ethics/ impact

Creative Emotional Reasoning (CER)

Intervention, re-framing

Three Kinds of CER

1. semantic
2. diagrammatic
3. emotive

Living Dialogic Space
means:

1. individual 2. collaborative 3. communal

C2Learn gameplay involyes:
pluralities  possibilities  participation

C2Learn gameplay offers opportunities for:

Possibility Thinking

(‘what if ’ and ‘as if’ thinking’)

Pedagogic strategies are built into the game
and alongside it (in classroom) to enable WHC through LTC?.

Figure2: CLearnCocreativity Conceptual Framework
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1.2 EVALUATINGHANGRNDLIVED EXPERIENCE

One of the main challenges in creati@learya ! aa4SaavYSyid aSiGKz2R2ft23e&
integrate a mixed methodology which seeks to documeminge as well ashe lived experiencef

engaging inthe GSpace learning environmenThe mixed methodologis informed by both the

'95Lb GSFYQa SELISNASYOS A yROIGKS GARYy (3 yY @ AFE
educational/arts informed evaluatidnlt will be able to identify the changes and effects to students

thinking halits, from their exposurdo GSpace and its subcomponents well as facilitate an +n

depth undersanding of how participants interaetith and experience¢his environmen(s).

In particular:

1 Bychangewe refer to specific changegfollowing the protocol established in Deliverable
[2.1.1] Creative Emotional Reasoning (2 & thidk§ \pattarts and reasoning
processesexpressed primarily ilinguistic behavior(but encompassing other modes as well)
and manifested in their perfonance inClleard ONB I+ G A FS. OKI £ £ SyaSaxk il

1 Bylived experienceve draw on qualitative research approaches which foreground meaning
made by participants in living through something. @fLearn we particularly refer to
a0 dREyYy Ra Q SeéxgeReSadand) in the case of studentsgelf-progression(including
the emergence of collaborative or communal ideas/identities) throGilearrda 9 RdzOF G A 2y
Interventions, expressed througtialogue action and decision patterns in and around the
CSpace and itsubcomponents

These two dimensions of evaluating-cativity are integrated in theCLearn approach to ce
creativity evaluationjn reflectingthe same fundamental understanding of our evaluation aim i.e. a
focus on the evolution of participants in terms of both habit acquisition and subjective
experience/sekdefinition. This means, primarily, thatl: NJi A @érfodmahdce @@ productsyhich
emergethrough interaction withClLearroa ONXB I G A @S OKIFff Sy3asSax I NB N
context of this evaluation methodology, as nodeeund whichour research takes place. We do not
aim to evaluateendresults or products of creativity we seek to employ theseutcomesin
evaluding our teaching methods/theories of aweativity, through a precise documentation and
analysis of theirmeaning and impact in relation to the ethical frame of the project which, as
indicated earlier, seeks to foster wise, humanizing creativity throwghingys of becoming and
involving quiet revolutions

The UEDIN and OU teams hagleveloped a set of workingprinciples common to both the
documenting ofchangeand that oflived experienceBoth approaches require a number of data
collection visits in ordeto track change and developing experience. Both approaches also need to
seek data using a range of different methods including different kinds of interviews, observations and
digital data capture. In terms of data collection both approaches need ddia gought in both open

®E.g.Stenning, K. & AOKStf X [® OomdypuE [ SEINYyAy3d K2¢ (G2 G(Stt | 3I22R &
G§SffAy3d DBEcodtsg Brocisse® @¥SEenning, K. & van Lambalgen, M. (2004), "A little logic goes a long way:

basing experiment on semanttheory in the cognitive science of conditional reasonif@pgnitive Scienc@8 (4), pp. 481

530.

o E.gCraft, A., Chappell, K. & Best, P. (20@8Halysis of the Creativity Action Research Awards Two Prograheeds:

CapeUK; Chappell, K., & GreenwoadP O H nmo U 2 Edatudidnaof Ircladance? ErglisEh Strahuterreg funded),

Attik Dance: Plymouth.
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and closed ways. So, for example, within interviews, protocols will need to seek particular pieces of
information whilst also being open enough to seek the emergent perspectives of participants.

Given these common principles to the/d strands of evaluation of ecreativity he UEDIN and OU
team have therefore sought to incorporate the needs of documentihngngeand lived experience
within a unified research visit design and onsite data collection metiptats (see Sections [1.2] and
[3.1] for an analysis of the tools to be used and an exposition of the overall evaluation plan,
respectively).

The unified research desigmill also need to be contexdensitive and acknowledge a perspective on
knowledge as situated and relative, acknoudeng the potent role of the participant in field
evaluation® as well as dispositions associated with creatiVisuch as curiosity, imagination,
persistence, collaboration and being disciplined. Standardization between cases studies is of course
equally mportant, to ensure the highest possible objectivity and reliability of the data, which is why
we have opted to use tools that can combine hidtucture and openness in response.

In order to structure this unifying research design the two teams have wegig§ main research
questions that express the core and guide tevelopment/implementatiorof CLearQd ! 8a SaavyvYSy
Methodology.

1. How do participants manifest careativity (WHC and CER) througfExperiences
2. How does manifesting of careativity (WHC and CER)@Learnchange over time?
a. AssessmentofthehangeA y ad G dzZRSy 1aQ GKAYy{1Ay3 LI GdGSNYy
along the CER dimension.
b. ' 3a4S3aayYSy i livedexpériandaR ®iyhs ¢ ecreativity along the WHC
dimension.
3. What role is played byClearn technological tools and corresponding pedagogical
AYGSNIBSyiGA2yas F20dzaiAy3a Ay LI NIHAOdZ N 2y &

The above research questions wecemplemented by a subsidia aim, whichwas particularly
prominentin the early phases of desimg the evaluation methodology.

4, 58St 2LIYSYylGd YR NBTFTAYSYSyid 2F [/ H[SINyQa |
particular focus on:

a. Tailoring of categories t@LearrQ &Space and itsubcomponents

b. Developing theSocratic Methodype interview protocol in relation t&LearrQ &
CSpace and its subcomponents

c. Specifying the Computational Creativity metrics to be tSed

d. Refining the rest of the evaluation tools in relation@_earr &%ace and its
subcomponents

VYYIoAESE ¢d omMpPTOS &9y i NBLINBY S dzilirnakof GbetSe BeHawik 11826.0 K NR dz3 K Y 2
" Claxton, G.L., Edwards, L. & S¢aR Yy 3 (i F yiAy2dzE +® 6HnncOE &/ dA GAGFGAY3I ONBIL G
Thinking Skills and Creativity, 5761.

2Thisis a particularly interesting and challenging field of research as due to the natheegame(s) being developed, the

end products of the creative processes/challenges may not be wholly digital. An important question we are faced with is

how we can use computational creativity metrics to evaluate these type of products. For an ekplaofatwhat type of

evaluaton is meant here see Section3%5].
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In carrying outthe aboveunified research desigrthe project hasbeen addressing longxisting
tensions between diverse fields, the combination of which aims to offer new insights into creative
thinking and cecreativity in cmnection with learning.

1.3 EVIDENCING PROSES OEHANGRNDLIVED KPERIENCE

BEvaluation largeidepends on the application @ftegoriesby the evaluator. In a great variety pife-
determinedcategorisation schemes, for example schemes dealing with arithmetic problems, it is easy
to categorise right and wrong answers. It is far harder to categorise creative andreative (or to

some degree creative) responses in more ogened tasks and etlenges. Apart from the difficulty

in creating such categories, innovative educational research poses further problems as few people
are likely to know the categorisations that are new to the educational intervention. This problem,
though, can be put toapd use.

In order to teach evaluators a paetermined categorisation scheme, veellectdata on how well

we have succeeded by usitmger-rater reliability measure$> A ®So 52 GKSé& O G813
SoSyia GKS alyYS gte | a ¢tulaRruseful far khasd coNcEpis KhatR 2 f 2 3 ¢
invite the retort: "l can't define it, but | know it when | see it" of which creativity isuacinct

example. Intefrater reliability tells you whether you can teach others to recognise it when they see

it. To someextent these categories can be allowed to emerge as the teaching develops. But the
theoretical positions already held should be translatable into categories.

We will use here an example of a scheme that has already been used in the cognitive litrande

can provide some basis for constructing our categories, although they would of course need to be
significantly adapted to the material at hand. This example utilises Raymond Brigg'sTh®ry
Snowman To give a brief summary: The little boy builds eveaman in his garden and goes to bed. In

the middle of the night the boy wakes up and looks out his window and the snowman beckons him to
come down to the garden. They fly away on an adventure, and return, when the boy shows the
snowman his house. When thegalise the Snowman is melting in the warm house, they have to part
ways.

The aim here was to use this "beefthout-words' as a platform to explore children's creativity in
story understanding and telling. The children first spent quite a bit of timeystg the cartoon
picture book, and then “told the story' to one of the experimenters. After the children had told their
story, the experimenters also heldSocratic Methodype of interview (see Section.R1]) with the
children, in order to probe their understanding and elicit more information from them. The interest
here was in a classification of children describersor explainers a categorisation tht goes back
through Peel (1971°to Piaget (19641f, designed to find Piaget's cognitive categories in children's
discourse (rather than by using “test situations' such as conservation experifents

B Kilem Li Gwet2012),Handbook of InteRater Reliability3rd Edition), Advanced Analytics, LLC, Gaithersburg, MD.

“Michell, L. & Stenning, .My o0 ® G9ELI I YISt iaya RY¥ i RdScatbriarRedEas (X)) pp.t Ra ¢ =
187t 194;{ i SYyyAy3dZ Yd 3 aAOKStfIX [d ompyp0X a[ SINYyAy3da K2g G2 @GS
G§KS (St A yDisconrd Pracgs&s8 B). £ S¢ =

®peel, E. A1971),The nature of adolescent judgmei@taples, London.

®pijaget, O Mdbcn 0T 6 5SPStE 2 Ldndal df Researkh irftoSStiende EJuEhbon

Piaget, J. & InheldeB.(1941),[ S RSOSt 2 LILIS Y Shed I'eitaBT he lijlazlopnieht ®f$he idea of quantity in

the child), Delachaux & Niestle, Oxford, England.
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OEGNI OGia FTNRBY (62 OKAfRNByQa NBGSttAy3Ia 2F (K
categorisatim scheme functions:

The children reach one of the crucial points in the story wherbtheand thesnowman have to part
because the Snowman is melting.

Extract 1 (5 yeaold child):d X Yy R K52 RoFeASR I yR aiGlF yRSR 6KSNB KS ¢
verystillF YR @SNE OSNE alAff dddé

Extract 2 (7 yeaold child):a X yR GKSy (KS ayz2¢vYly ¢glfla GKS fAC(
saysgoodbye and theywavg2 2 Ro @ SXIFyR (G(KS o62@& 32S8a ol 01 Ayidz2 G
outside...and the boy looks outof tieA Y R2 6 | YR g @SaXé

Even from these very brief extracts it is possible to tell quite bit. Of course, it is much more vivid (and
easier to categorise) at firdtand experience, or from recording, than from just these sentences. The
first, younger child haanderstood that this episode is one of the emotional cruxes of the story. Boy
and snowman must part because they cannot inhabit the same world, and if the Snowman is not to
melt, he must pretend to be inert in the garden. This 5 yeldrhas very little ithe way of linguistic
resources, but puts the point across brilliantly by emphasising the stillness the snowman must adopt
by repetition. The older child has lots of words, but offers a more superficial description with no
evidence of having understoodélfeelings involved.

Using the above categorisations, the younger child would be categorisedeapl@amerwhereas the
older child as alescriber This is, of course, not to say that these two children would be similarly
categorised in other contexts. @burse, the describers are usually more common among 5-year
olds, and the explainers among 7 yexdds, but we chose the example exactly to make the point that
the categorisation can crossut the averages.

The categories adescribetexplainercan be reliably identified across children's telling of the story by
teachers and researchers who have had some minimal explanation of what this means, and their
judgments can be shown to correlate with all sorts of other, apparently distant, cognitike fauch

as Piaget's conservation experimefits'is there more water or less water when | pour it from this
short fat glass into that long thin one?"). It thus ties into an important cognitive theory. The same
distinction can be used for looking at adaiests' descriptions and explanations of re@dffic
accident scenarios, for exampfe.

Although this example may seem far removed from the explicit aims o€ihearnproject, it is not
actually so.An explaineris someone who can go beyond a habitualpasse, as opposed to the
describemwho works within the limits of such responses, merely reshuffling what is already provided
in the question. Creativity is very much related to the ability of transcending what is halditsal.
story-telling games are gery valuable ané commonapproach todesigningeducatbnal ganes an
approach that has been taken upy the C'Spacedesign teams of this projecteverthelessa
categorisation scheméor CLearnhas beerdeveloped in advance of the pilng (Section [23]). Its
basis isClLear) & -créaflvity theory, yet some tailoringo both the specific natte of the

18 [a:

Ibid.
Y Michell, L. & Lambourne (19895 w®5 ®> a'!'y | 4320A1 A2y 0 Sngirbtbe/andkanayic Ay St ¢
approachtothedi Odza aA 2y 2 F Rriligd JourtiababEdicatiang ®sycholoty.
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educational scenarioand specificCExperiencesinder developmentis stillnecessary to ensurthe
Ol G S Icdmidets apQlicability to the task at hand
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2. METHODLOGY

Based on the above considerations, we now defi@learrQ d -Creadivity Assessment
Methodology, bya detailed expositiowf its constitutive elements.

We begin with a tablecorrelatingaims/indicators of creativity ith evaluation tools (Section [2])
and provideCLearr dategoristion scheme (Section [2]). We then examinehe different tools
that comprisethe evaluationmethod (Section [23]). Lastly we take a criticédok at othe possible
categorisation schemes (taxonomies) and provide an argument fousiog control groups (Section
[2.4]).

2.1 GOALSNDICATORS OF @REATIVITY IN REIGWITO EVALUATIONOLS

The following tablds a concise statement of thgoals defining/ H [ S I NJe&ity ddr@nsion
(see Section [1]), correlated withthe indicators i.e.the signsexpressing that the aim has been met
(within and outside theC2Spack and theevaluationtools we deem more appropriate to utée in
each caseln relation to each indicator, a number of tools are identified, to facilitate methodological
triangulation and to anticipate the possibility of some tools being unexpectedly unusable.

Goals Indicators Tools

Attending to ethics Generatinggexploring and Socratic Dialoguesith students
andimpact of ideas  enacting new ideas with _ _
valuable community impact GameplayDiscussiordata forns
(discarding other ideas that d«

noy). Video data capture

Creativity wheed

Researcher field notes and interviews w
teachers

Engaging ilialogue  Posing questions, debating  across the remaining three categories thre

between ideas, finding ways  of the above four tools will besed:
to negotiate conflict or to go

in a different direction to GameplayDiscussiordata forms
others if conflict not resolved.

Being incontrol Taking charge of parts of the ' Video data capture
creative process
(understanding rules of the
system, decisions have Creativity wheed
consequences, making
decisions, taking action).

] ) ) Researcher field notes and interviews with
Engaged action ¢ Being addicted, notableto  ;oachers

being immersed in stop, trying repeatedly. Such
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the experience

immersion somtimes leads to

taking risks
Intervention and Specific changes thinking Socratic Dialogues with students
reframing patterns, and in particular

reasoning processes. Change GameplayDiscussiordata forms
in expression, primarily in
linguistic terms, but also

encompassing other modes a computational data

Videodata capture

well.
Creativity Wheel
Axes
4Ps Evidence of high participation
(engagement and Researcher field notes
involvement), high pluralities
(taking on many roles, Video data capture
personae, perspectives), high
playfulness (operating in an a GameplayDiscussiordata forms
if and playful manner) and
high possibilities (generating
many ideaghrough what if
and as if thinking).
In relation toydurneys of becomirt@gand
Undertaking a Over time, noticeable change Wuiet revolution§four types of data will be

journey of becoming

Ay LI NI A OA LIy collected:

and/or personalitiesThis may

involve smaller incremental v/ijeo data capture
changes.

Generating quiet
revolutions

. _ wSaSI NOKSNARQ Ay idSND
Over time more noticeable
changes in the creativi Researcher field notes
community stemming from

creative ideas generatec GameplayDiscussiordata forns
might  comprise  smalle

incremental changes.

Pedagogicstrategies

_ wSaSI NDKSNBRQ AyidSND
Evidence teachers:
. . Researcher field notes
1 proactively valuing

t SI NV SN&EQ

actions Video data capture
1 enabling learners to
take the initiative GameplayDiscussiordata fornms

1 ensuring sufficient
space and time for
ideas and actions to
emerge

1 getting alongside the
learner and learning
as fellow collaborator

Tablel: Aims/indicators of cacreativity in relation to evaluationtools
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2.2 CLEARNCOCREATIVITY CATEG@®RISN SCHEME

Table 2 below,LINS&ASy a4 GKS NBa S thddategiri@tionyschemeltd HeINgd O K
throughout the evaluation proceds (i2 | aaSa adGddzRSyiQa LISNF2NXYIyOS
CExperiencesThey have been designed to mirror and exemplify the core goals of the WHC/CER
integrated creativity framework. These categoree still being tailoredo the specific curriculum

that is emerginghrough the9 E LIS NA Sy O&sign précgsd. 2 A y 3

Category Characteristics

Attending to ethics and [1] Creates new associations between ideas

impact of ideas [2] Actively explores theonsequences of the newly create
associations between ideas
[3] Exhibits awareness of and concern / interest for
AYLI OG 2F ySé ARSIa 2y (K
[4] Actively promotes ideas that are deemed valuable by
group

Engaging imialogue [1] Engaes in debate over ideas
[2] Promotes dialogue within group (poses questio
respects different viewpoints and/or encourages memb
of the group to voice their ideas)
[3] Actively negotiates conflict and/or seeks alternate patl

Being incontrol [1] Tales a leading role during different phases of t
creative process
[2] Exhibits a firm grasp of the rules in the system underh
the challenges facing the groups
[3] Takes decisions and instigates action

Engaged action [1] Immerses him/herself in thexperience of the creative
process
[2] Facilitates immersion in the experience of the creal
process for the rest of the group
wo® 2AffAYy3a G2 GF1S NRa]
i2ySQ

Interventionandreframing  [1] Creates new analogies asilding blocks of the creativ
process
[2] Actively experiments with reombining elements of the
creative challenge
[3] Actively facilitates a shift of perspective:
[a]Uncovers hidden aspects of the creative challenge
[b] Goes beyond the material provideby the description
(elements) of the challenge, recasting the challenge in a
light (as a whole or through firmulating elements of it)

Table2: Tentative Categorisation scheme f@fLearn
All 5 Categories come inévels:1 [Lowest] ¢ 5 [Highest]

Introducing levels will help ensure we captuBearQad A Y LI OG0 2y adpdeRByia 2y
and in more detail.
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2.3 EVALUATION TOOLS

There areb primaryevaluationtools. These are:

Socratic Dialogues with students
Interviews with teachers
Videodata Capture

Self and peer evaluation tools

1 Use of computational data

= =4 —a -

In the following pages we describe the different tools in detail, with an emphasis on the principles
that govern their use as well as their utility valder ClearrQ & -Cfegivity Assessment
Methodology. Through seleted use of thedifferent tools (see Section [B] for more details on
selection)throughout the evaluation processve aim to collect extensiveeliable and interrelated

data that will allowus to conduct a rigorous analysis on all the relevant aspects ofCthearn
project.

During Summer 2014 piloting, the research team have develapedxtensiveData Collection
Protocol (Appendix 3 which covers in detail theappropriateapplication of eah evaluation tool, as
well as the appropriate procedure for collecting and storing dAf@pendix 3consists of &ocratic

Dialogue Manualwhich focuses exclusively on this particular tooleated as aHelpfulQguide to

teachers and researchers alike.

2.3.1 SOCRATIBDIALOGUEWITHSTUDENTS

A Socratic Dialogue(SD)is a semsstructured dialogue with a group/class of students The
interviewer utilisesopenended questioning Ay 2NRSNJ G2 3S4G | o6SGGSN dzy
reasoning processeandexperiencesas regards a particular gameplay session.

A SD is meant to provide an-RS LJG K f 2 21 &FxfefencédindaRRi& yoifatilate the
application of 2 Categories fro@fLearm) & -Creativity Categorizatiorscheme by the teacher. The
categories in question are:

1 Ethics& Impact
91 Intervention & Reframing

h@SNJ GKS O2dz2NAS 2dundiithstSDsTakeddré adegk dt explorigg Susti@evealifg
instances of these two particular categories, and ttasided to restrict their use to them.

The operended questioning is meant testablish a dialogudetween interviewer and students, to
FIEOATAGIGS GKS GNYyaYAaairzy 2Afnking bidd xpeddnde THey T2 LIS
Ay (i SNIA SsadSgedilyikeep therstudents focused on revealing how their thinking proceeded,

both while the incidents were taking place, and as the dialogue unfolds, and they have had some
chance to reflect on these incidents. It is particularly important to travtoid disapprovaland to

encourage the studentgo feel that their thinking is important and to express themselves even if

GKSe& NP y20 ada2NBE 2F o06SAy3a WNRIKGQP 069daTPd AG YA
between different statements/addns that a particular student has made/taken, but always with a

view towards deeper understanding and clarification, never as a reprimand or correction.)

Version4.0, 9" December 2014 FINAL Page| 21



CLearn (FP-B18480) CoCreativity Assessemt Methodology D2.3.2, Decembez014

As the name indicates the originator of this particular style and method of inquiry is Socratedf.himse
The Greek philosopher was famous for what he catteadeutic (the Socraticelenchu¥ The basic
YSOKFyAaY 2F (KA& YSGK2R Aa ljdSadAazyiay3a YSIyil
verbalise any implicit knowledge, better organise his/trerughts and reach conclusions and insights

[j

OKFG ¢2ddZd R 20KSNBAAS 0SS dzyt @FAflFofSd ¢KS LI NI RA.

2F I atl @S 0283 Ay 2NRSN) (2 WRSY2y &TdNdoithSe GKI G

breaks the proess down to a number of intuitive questions, thus bringing out the right units of
knowledge. The key feature of the method is here evident: the methoshaituticsseeks to help
one become conscious of what is already there.

We can use the example dthe Bowman story experimerft' (see Section [1]} to give a brief
illustration of how aSDwould work. One can, for example, imagine asking the 5-gkhchild, who
produced that very moving account of the story, questions such as, "What was the Boy (or the
Srowman) feeling at this point?" Or, "Why did the Snowman leave?". When the child says "The boy is
sad because the Snowman has to leave" one could follow up with "Why was that?", or other lines of
questioning revealing of the child's understanding. With ddep student, even with the same
material, one could ask more abstract questions "What is the author trying to achieve at this point?"

FYR &2 2yd ¢KSaS GelLlsa 27F ljdSadiz2ya FAY Fd Y14

ground upon which theubsequent categorisation will take place.

Another illustrative example comes from a famous reasoning experiment from Wason €1968)
subjects are presented with four cards face down on the table (they see A, K, 4 and 7 respectively on

the fourcards)¢ KS& T NB fa2 LINSaSyadSR ¢A0GK || NUzZ Sy aLT¥
AY

SPSY ydzYoSNI 2y GKS 20KSNEZ FyR GKS F2tt2gAy3
card, and a number on the other side. Your task is to turn the candsnust turn in order to find out
GKSUKSNI GKS NYz S A& NYzSodé

According to Wason, more than 90% of highly intelligent undergraduate subjects get the answer
wrong. Whereas they should turn A and 7, most turn A and 4. The issue at stake in Stenning & van
Lamtalgen (2004 was how the subjects interpret the rule. Wason assumes they interpret it as a
classical logical material implication, for which a single counterexample is sufficient to falsify the rule.
More than a hundred experiments had been run making #ésumption. However, the most likely
interpretation of a natural language conditional by logically naive subjects out of context is as a non
monotonic conditional which is robust to exceptions. "If the switch is down, the light is on" is not, as
normally interpreted, falsified by a single instance of the switch being down and the light being off.
There may be a power cut, a fuse or bulb blown, or numerous other abnormalities.

SDwith the subjects revealed a large amount of evidence that the subjects timtempret the rule

as material implication. After completing the task as Wason conducted it, the subject was taken
through their reasoning and asked to justify their choices, or revise them if they now felt they had
been wrong. So the experimenter woubmint at the 3card and ask "What could be on the other

2 plato, Tr. Grube, G.M.A. (197B)eno, Hackett Pub. Co.

“Istenning, K. & A OKStf s [® omMbypOSE G[ SFENYyAy3I Kzg G2 GStf | 3I22R
G§SttAy3d BiFcoursyBocessed(H.¢ =

2\Wason, P. C. (1968), "Reasoning about a r@egrterly Journal of Experimental Psycho|dfy, pp.273-281.

2 Stenning, K. & van Lambalgen, M. (2004), "A little logic goes a long way: basing experiment on semantic theory in the
cognitive science of conditional reasonin@ggnitive Scienc@8 (4), pp. 48530.
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side?". Subject 18, for examplereplied (correctly) " There could be a K (consonant) or an A (vowel).
The experimenter then asked "If it weran &, what would that mean?", and the subject replied
"Well, it might mean that the rule was false, or it might just be an exception." When asked whether
he would turn the 3, this subject reiterated that "No, it might be an exception”. Here is immediate
refutation (in this subject's case) of Wason's hypothedisut the classical logical interpretation of
the rule.

It is common for experimental psychologists to dismiss such evidenp@sishocrationalisation

which gives no evidence of why the subject acted as they did in the original task. But this is not
adequate. They conflate such techniques as "Thinking aloud protocols' where the subject
“externalises their thinking' during the task performance, v@bwhere they justify their reasoning

in the dialogue. Externalising thinking allows for all sorts of caajxins about the relation between

what they externalise and what they would do if they perform silently. 8Dsare informative as
reasoning in themselves. Were the subject who “failed' to turn 7 in the task itself then to change their
responsein SDto turning 7, we might pause and conclude that perhaps the dialogical situation was
enabling “better reasoning'. But here the subject maintains exactly the stance they adopted in the
task, in the dialogue. It is completely fanciful to say that this issna@ence that the subject adopted

an interpretation of the conditional in which it is robust to exceptions, and therefore not falsifiable
by a single counterexample. Exceptions are not counterexamples for this subject, and they reason
perfectly rationallygiven their interpretation.

This is a very different application of ti&to the Snowman example. Here the focus of the task is
more like Socrates' original concern with eliciting knowledge and its justification. It might seem very
far from a focus on eativity, but that is perhaps misleading. These subjects who have not studied
logic have very little explicit grasp of the interpretations they employ in using their native language.
For them, finding an interpretation for instructions for a task in a clatgvacuumis indeed a
creative task. SDeveal the complexity of the thinking that goes into this exercise.

Drawing from the above SD) as will be utilised within the context @Learn serves two primary
and interrelated functions:

1 Allow the studentto become aware of reasoning processes and decisions that were implicit
in the way he/she handled the creative challenge(s), by making them explicit through
probing questions.

1 Elicit the kind and amount of information that will allow the evaluator to impéat the
categorisation schema and use it as evaluation indexes.

The choice of thisguticular method reflectshe overall aim of theZ’Learnproject, i.e. to foster co
creativity. The evaluation of creativity calls primarily for rigorous qualitative aisglgnd multiple

data collection tools. The type of questioniagployed in an SDs ideally suited as a key (although
not the only) tool for this kind of endeavour. Creativity can often lie hidden in the implicit elements
and structures of a reasoninggress and even when made explicit it can appear in different guises.
The versatility provided by the opeanded questions and overall dialogic form can facilitate the task

24 1.

Ibid, p. 502.
% Armstrong, D., Gosling)., Weinman, J. & Marteau, T. (1997he Place of InteRater Reliability in Qualitative Research:
An Empirical Studys1 (3), pp. 59606.
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2F dzy SFNIKAYy3I GKS ONBFGAGAGE Y2YSy balacchrgpardeg; S Qa NXE
complemented and supported, by other evaluation tools for the purposes of enhancement and
triangulation.

As primarily implicit experience is the main target of the questioning, it is important in this respect
that the interview happens sooafter the event. The questions should focus on topics raised by the
experience that the student(s) just had, taking advantage of the vividness and live interest of the
student(s). This is one of the main reasons why we have chosen to integrate our evatathod

with the educational intervention itself.

The two key characteristics ofSncratic Methodype of interview are [i] structure, and]ithe use of
openended questions.

[i] The emphasis on structure is meant to:

1 Sufficiently standardise the pecess throughout the different educational interventions in
respect to both the subject group and the evaluator.

1 Facilitate the implementation of the categorisation schema (and #raegr reliability
measures).

9 Facilitate the transcription and consequearalysis of the data acquired.
[ii] The questions comprising the method must be oamed in order to:

1 Provide the necessary space for the interviewee to fully exprésghbrself and explicitly
articulate the reasoning processes structuring his/her denisnaking.

1 Allow the interviewer to explore the reasoning processes, by creating opportunities for
further questioning both vertically and horizontally.

1 Facilitate the handling of any unforeseen contingencies and cases that do not fall under the
categorigtion schema. As the evaluation will take place at different stages throughout the
LINEP2SO0GQa RdzNF GA2yX Ad Aa AYLRZNIIFIYyd GKFG ¢S
use, especially as it concerns the categorisation schema we are developing. Whisffor
interview will thus also allow us to further calibrate our initial schema, in view of the
development of educational scenarios and creativity challenges.

The exact form and content of theocratic Methods dependent upon the specifics of the context.
This means that the method will have to be tailored to the specific challenges that the student(s) will
face. As a helpful guide to teachers and researches we have creat®oceatic Dialogue Manual,
included here asAppendix3

In order to further enrich our data we have added 2 complementary Data forms, i.€&dheeplay

and DiscussiorData orms, to be filled in by students at the end of each Immersive and Reflective
session, respectively. The forms ask tisudents to identify what they found more
interesting/important during the preceding session. We kept the question as open ended as possible
in order to let the students draw from all levels of their particular experiences. The Gameplay Data
forms will ako serve as valuable guides for preparing and conducting the Reflective session.
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2.3.2 INTERVIEWS WITHACTHERS CLAOMPANYING FIENDTES)

So as to evaluateo-creativity andpedagogies, brief (205 minute) interviews (onat the beginning
and one at theend of the piloting perioflwill be undertaken with the teachers themselves alongside
a small set of field notes froesson and tExperienceobservations of their practice by OU/EA and
BMKKresearchers acroshi¢ case study sitda England, Greece and Austrignese interviews will be
audiorecorded.The interviews will be sensiructured and use both closed and open questiins
They will use the lessoand CExperienceobservatiorfs) as a starting pointo better understand
aspects of(i K S  ( Sdedago§ydhH pedagogical strategies when using the playf@ixPeriences
within the GSpacein particular:

7 G6SIF OKSNEQ LISNOSLIIA2ya 2F GKSANI aGdzRSydaQ 38y
 GSIFOKSNREQ LISNOCHAdeAedogsas 2F addzRSydaQ

f extent to which teachersbldd Wa il yRAY3I 06101 Q 6A0GK WadSLILMAY3
middle' in thisCLearnpilot; and

1 GKS NRtS 2F GAYS IyR aLl OS -dreativifg hdhe @8O K S NE&
pilot.

The interviews will alstielp us better understanthe G S OKSNE Q LISNOSLIiA2ya 27
creativity through thé individual, collaborative and communal interactions within tHS@ice in
particular their perceptions of:

f  how actions taken bysers, the design and redesigef C:Space and its subcompents
situationsand contexts of &xperiences and individualF YSQa a&&adSyYy | yR NYz
aa8aa GKSANI 2-érabtivé efideavaudzRSy 1a Q 02

1 how individual, collaborative and communal creativity have played out itCthearnpilot;
f  how undert&ingyburneys of becomin@nay be manifest in th€Learnpilot; and
f what evidence there is d¥ljet revolution<in the CLearnpilot and the dynamics of these

The finalised interview protocol is available within Appendix 3 as part of the ResPawticol
document.

Following interview data collection and analysis protocols developed by Halcomb and Davidson
(20065° the interview data will be processed through 6 steps:

1. Audiorecording and concurrentnotéd I { Ay 3 2F (GSIFOKSNBQ NBalLRyaS:

2. Reflectivgournaling immediately post interview

% Cohen, L., Manion, L. & Morrison, K. (20&Bsearch methods in Educaticﬁﬁ Ed. London: Routledge Falmer.

TILIISNI Ses ¢ 3 2FfakKs [/ ®{® OHAMHUT a2 KF{d RAIAGEE FLySa Fyr
I YAy 3 Literacg Wl 46, ®E. F16122.D01:10.1111/.174%369.2012.00668 bSSN1741-4369.

Bl £02Y06 9® 3 51 PARA2YS t®d OoHANcOSE 4GLAa @S ND Appliedrrsing NI y & O N
research]19 (1) 3842.
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3. Listening to audio and amending notes
4. Preliminary content analysis using the-@®ativity criteria as a deductive coding frame
5. Secondary content analysis

6. Thematic review

The results of the analysis will be to offeridence of cCONB I G A GAGE FNRBY (GKS (St «
Details of this analysis procedure can also be found in Appendix 3.

The researchers will undertake fietdtes during a minimum of tw@?Learnsessions, capturing their
own perception®’. The fieldndes will inform the interviews with teachers and therefore will capture
aspects of both pedagogy and teing duringCLean sessionsThey will seek to capture evidence of
the following aspects of pedagogy (and anything else which seems important touthring of
a 0 dzR S yéréalivity): O 2
f aGdzRSyiaQ | 3Syoe
FOKSNA WwaidlyRAy3 o6101Q G2 Fftftz2¢ adadRSyda
RRf Ay3 Jagd 6§KS YARRE SU

f dzasS 2F GAYS |yR aLlk@dvitiz Syl o6fS aGdzRSyidiaqQ 02

Details of the Fieldnote Recording Sheet can be found in Appendix 3.

2.3.3FILM ANDVIDEO DATA CAPTURE

So as to evaluate ecreativity and pedagogiest will be necessary to capturBlm and video of
students and teachers using théSpace. Researcherll use a video camera to capture keast 2
instances of students using the elements of th8@ice in each site:

f CExlorations
f CQuests

1 CGames

1 Crun

One when theteachers and students first use théSpacethen again oge, at a later time when
students and teachersave more experience with thearious GExperiencesThe film data is crucial

in documenting the artifacts students and teachers create/design during their interaction using the
CExplorations. Film data of this sort is necessary as often these artefacts are hard to see or analyse
when capture through film alone. Also film data provides a secondary visual description of the
research site, including the hardware available, participaamd layout.

29 Ely, M., Anzul, M., Friedman, T., Garner, DM&ormack Steinmetz, A. (199Dping qualitative research: Circles within
circles London: Routledge Falmer; aBdgdan, R. & Biklen, S. (199Q)alitative research for education: An introduction to
theory andmethods, Boston, MA: Allen & Bacon.
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Additionally, researchers will fillm sample of the dialogues between teachers and students in the
classroom. These dialogues will include ®ecratic Methodype interviews (see Section.R1]),
that will take place in the course 6fLearnQa S RdzOI GA2y I f AYOGSNBSyliA2yaod

Importantly all video data will be collected following strict ethical protocols that govern each
institution where researchers worto protect the identity of research participant®ata will be

collected by researcherst aEllinogermaniki Agogi 9! 0 Ay DNBSOS [|yR . dzyRS
Unterricht, Kunst und Kultur (BMUKK, Austrian Federal Ministry of Education) following these
O2dzy i NASaQ> AyadAalddziaAzyaQ yR a0Kz22ta SikAda Lk
from these three institutions will have password protectetess to the data colleted

The data will be stored confidentially and until the end of the project (31/10/2015), then destroyed
six months later (on or before 30/04/2016).

Data will be securednanaged, held securely and downloaded securely across the project partners
using the wekHile server, OWNCLOUD, which is currently opi@nal at Ellinogermaniki AgoftA) in
Greece. OWNCLOUD has the following security precautions:

A: User Password Authgcation
B. Encrypted Data Transfer

C. Backups every 12 hours

D. Replication every 4 hours
E. Firewall

Z. Regular Updates

ouh~wnNpE

OWNCLOUD is in use at the EA as it is a trusted, secure and safe software system for EA students to
store and share their files remtely. OWNCLOUD is an open source software that has the following
security features:

access is controlled by way of user password authentication

encrypted Data Transfer is used for additional security

the integrity of the database is ensured by wayseturity backups every 12 hours

the system is based on two file servers, set up to support each other through a replication
process that runs every 4 hours. This redundancy safeguards the data stored in the servers
against any unforeseen event that may sauhe failure of one of the servers

1 updates for OWNCLOUD and for its operating system (CENTOS) are run every 12 hours

1 finally, our network system has firewall protection to detect and block intrusions or other
potentially harmful external network traffic

1
1
1
1

There are three main reasons for viddata capture:

1 As the categoregtion of the students will take place during and through these dialogues, the
teachers may want to refer bad& them if they find a categoradion problematic;

f Videodata captureenables outside aters to make parallel categokisi A 2y a 2F OKAf
individual, collaborative and communeb-creativity. This will enabléhe research teanto
calculate interrater reliability kappa statistics. This is the main check for the projectttiea
categories embodying the theory/teaching practice are communicable from teacher to
teacher. It is, thus, the main check that we have on the objectivity of the results;
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1 The reason for video rather than simply audio recording is that the dual modadibrdings
aremuch easier to categorise. Classrooms tend to be quite noisy, and poor recording quality
imposes a major cost in the time of those who hawartake judgments based on them;

9 Video capture will enable multimodal analysis to extend the satfefpretation of language
and its meanings to the whole range of modes of representation and communication
employed in a culture (Kress, 2089van Leeuwen, 2005. With the option of multimodal
Fylrftearas GKS GSIY Oy T2 OdmssDameaniig nin€nig,GK S NE Q
process in which they make choices from a network of alternatives: selecting one modal
resource (meaning potential) over another (Halliday, T87&

1 Video data capture wilprovide the team data to analyse multimodal aspectseaicher and
studentinteraction withC:Space and its subcomponents

Needless to say, such recording will have to be subject to the required ethical confidentiality
guarantees and permissions at the university and school levels. If permissions can bedbaain
small sample of video recordings will prove extremely important in disseminating the results of the
project and encouraging teacher uptake of the findings.

Multi-modal data collection and analysis

Video data capture of-2 instances of gameplayr useof G{ LJ- O S Q a *EpleridceSmizach /

site (the first foray intoClLearrQ &Spaceand then again at a later time wheusers have more

experience withC’Space and its subcomponejisill allow the team to author a descriptive account

of the lessorg a video log. The log will be a synopsis of what was going (gameplay and more proudly
examples of the 5 elements @b-creativity) during the observations. We may include sketches of

events, video stills, a map of the classroom layout and trails, andnemts on the teacher and

student movement and gameplay. Alongside, but separate from this account, we may also opt to
undertake a Multimodal Interaction Analysis (MI® o (i S OK S NJ FEfperiedicéserRiilyigi a Q /

on the quality of the video data captes MIA systematically examines multiple communication

modes including gesture, proxemics, layout of hardware, body posture, head movement, gaze,
handling of hardware, and tafikdb { 6 dzZRSy G&aQ FyR (S OKSNRBRQ daif NOS LI A
possibly badentified through analysis of their reactions to modal shifts as a result of engaging within

and outsideC’Space and its subcomponentEhis information, if analysed this way, can be used as
additional S@A RSY O0OS T2 NJ Ay TS NNoymbmerdtJuniBrdtaddingd! ¢flitheQ Y 2 Y
affordances offered through the different tools and/or collaborative experiences made possible by
CSpace

O KressG. (2009)Multimodality: A social semiotic approach to communicatioondon, Routledge Falmer.

*lvan Leeuwen, T. (2008introducing Social Semiotjdésondon, Routledge.

82 Halliday, M. (1978),anguage as a Social Semiptiondon, Edward Arnold.

% Seefor example the work of Deborah Rowe (2012) who uses MIA to operationalize literacy learning events as not only
linguistic and textual, but also as embodied, material, and spatial.
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2.3.4 SELF AND PEER EVALIOAN TOOLS
A] Creativity Wheel

Drawing on Redmond (200%and Spencer, Lucas and Claxton (28k2Rppendix 1- the OU team
have developed & Learnspecific cecreativity assessment wheelTwo forms have been created,
one for younger and one for older students, the difference being the accessibility of langlihge.
final versions of these are available in Appendix 3.

The aim is to encapsulate the key parts of #ftearngoals from the careativity theoretical
framework as defined above. This self and peer assessment tool uses a similar set of principles that
underpin Redmond (2005) afdLJSyY OS NJ S & I fQalateddogethenthe fokowiky$oirdsd

can be said to characterise the creativity assessment whébésy:

9 Are not checklists

1 Are a way of involving pupils alongside teachers and/or facilitatarghe creativity
assessment process

1 Are a way of allowing students and teachers to reflect on their creative development

¢ ! gle& G2 o0SGGSNI dzyRSNEGFYR addzRSyidiaQ ySSRa
their creative behaviouyr

1 Are different foreach participant e.g. one might be neat and handwritten, another might
have examples of activity physically stuck to it, another might be digitally created

1 Are structured to represent a particular way of defining creativity (see abov&iaarn
goals dénition); and

1 Are divided into sections or themes which represent different aspects of the creativity
definition

These themes are in turn divided into indicators of creative developmidmse indicators are:
1 Described in teacher/adult language

1 Described in participant appropriate language (fhearncase this needs to be adapted for
different age rangesyand

1 Drawn from theoretical and practical work focused on the creativity definition, as well as
potential development from members of tH&Learnteam.
{LISYOSNJ Sii fQa o6HnmHUO @KSSEtf Ffaz2z AyOfdzZRSa GKS
which is not present in the Redmond (2005) version. This is done simply by dividing the triangle for

* Redmond, C. (20057,he creativity wheel: assessing creative developneaxther resourceCreative Partnerships: Arts
Council.

% Spencer, E., Lucas, B. & Claxton, G. (2@t@yression in Creativity: developing new forms of assesstféinal Research
Report Newcastle: Creativity Culture and Education.
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-

each indicator into 3 or 4 sections where cAeS O A 2y Qa O2YLX SGA2Yy Ol y 0dzA
building out from the centre.

In the first instance the OU team developed a haatld 6y WY 2 OfLeadrtdOreatvily |
assessment wheel as shown kigure 2below. As above, the final versions of théLearn ce
creativity assessment wheels are available in Appendiwith an example of one given below in
Figure 3

Figure3: ExploratoryCLearnco-creativity assessment wheel
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Primary and younger secondary students

Put a tick mark (°) in one box under the statement to show whether you agree a bit, quite a bit, or a lot.

Figure4: Example of final digitisedeearnco—creativity assessmant wheel
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As can be seen in Figer@ and 3the wheel includes the five elements of-creativity related to
WHC and CEékefined in 8ction[1.1] above. It is designedtrepresent the core characteristics of
creativity wheels as detailed above with the additional option to show development in different

St SYSyida 20SNJ GAYS a LISNI {LISYOSNI SG It Qa OHAMHD

This wheel was piloted in the UK pilots and dufiiteg Creatity and Games in Education Summer
Schoolearly July 2013. In the pilots, I year olds and %14 year olds in four schools used the
wheel individually and collaboratively in the format above amlour copied A4 and A3 shedthey
used it to assess both their own-coeativity and as a tool to assess whether the serious games they
were playing contained th€’Learnco-creativity characteristics in anywaylheir feedback has been
compiled within the internal project analysis dament®. Summer School participants used the
wheel to evaluate their own coreativity in small groups having chosen scenario seeds being
explored by theCLearnConsortium. Their feedbackas compiled with that of the UK pilots to
develop thefinal versia.

During the same periothe UEDINi S+ Y 2FFSNBR | YSYRYSyida G2 GKS
guestions, as well as the OU team having their own comments on the wheel from using it practically
with the students. Drawing on all of this feedback, the tartd format of the wheel have been
finalised and the wheels digitise@lhe wheels have also been translated into Greek and Austrian for
use in those sites.

B]Axes

In Sction [L1] I 62@PSs Al Aa LINRLIRAaSR GKIFG K Spation Q&
pluralities, playfulness and possibiliti&g)Craft, 2011) will be embeddewithin the CSpace The
assessment methodologlyas foundways to enable individualsers and peers to selfand peer
evaluate the extent to which th€Learncontext allows fopossibility and participation

Axes (developed within the Exeter University Aspire profeéty plotting participation and
possibilities(Figure 4) are beingmbedded within the environment, enabling students and staff to
co-evaluatethe opportunities offered and instantiated in C2Learn and ways to develop bo#nenh
necessary.

36 Chappell, K., Walsh, C. & Craft,GiearnPiIot 1 Internal Project Document: Analysis of UK data.
% Craft, A. (2011)Creativity and Education Futurestoke on Trent: Trentham Books.

Ay F

BIKFLIWISEET YO 3 [/ NFTFOGZ | @ 06 H AWNRORAzGM yNGB | [ IAMAASHEEaonaResadmEh 0 2{yLd SN

53 (3), 363385.
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B\

Participation

Aspire Axes +
How are we doing? nSFIRE
Conformity Creative Engagement
Possibilities Possibilities
- +
Detachment Dreams but no action

Participation

Figure5: Examples of previousxes for documenting participation and possibilities

The final version of this is available in the Protocol document in Append@ffering students a
means by which to locate their lived experience of participating and generating possibilities by
marking their position on the chart, the axes can be usea grompt for dialogue between peers
and abko between peers and teacher§hey also offer students and staff opportunities to chart
change in lived experience over time.

Alongside the wheel, the axes were piloted in the UK pilots and during The Creatiditgames In
Education Summer School in early July 2013l11§ear olds and 114 year olds in four schools used

the axes individually as an A4 sheet and collaboratively as a giant axes marked on the floor on which
they physically positioned themselveghey used it to assess their participation and capacity to
explore possibilities within a task developed as part of@eearnLearning Desigh Their feedback

has been compiled within the internal project analysis docurifdram which the axehave now

been finalised.

In addition teachers participating in th&LearnSummer School used the axes across a giant floor
grid to evaluate digital games that they were devising for use with their own papasown below.

¥ Craft, A., Chappell, K. & Walsh, C., Learning De3igarnProject Deliverable [2.2.1].
“0 Chappell, K., Walsh, C. & Craft,@&LearnPilot 1 Internal Project Document: Analysis of UK data.
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High Participation

Low Poss

High Poss

Low Participation

Figure6: Axesgrid

Their reactions confirmed their usefulness in evaluating the extent to which these were designed to
enable participation and possibilities.

2.3.5LINKS OF THE METHQDGY T@LEARNTECHNOLOGIES

While the cecreativity assessment methodology descdbi@ the present document consists in the

collection of information by human agents, our approach remains open to integrating system
generated and stored data that may support the task of evaluation. Thus the protocols developed for

the collection of datao assess Experiences, complemented with relevantgame statistics, will

provide us with the necessary information to ass€dsarmnii SOKy 2f 238 Q& AYLI Ol 2y
In addition, the cecreativity assessment methodology &commodating the interest of our

consortium partners in the technological field for the collection of data sucli astifacts created

during gameplay, ii) any possible rankings of these artifacts and iiassgssment results in relation
toCleanQa Of I aAAFTAOI A2y aO0OKSYS® CdZNIKSNN¥2NB 6S | N
limited focusgroup studies, in order to assess the impact of particular asped_earntechnology

dzLI2y dzaSNBRQ ONBF A QGAGe 2 dzi lilkié possipiitiesltaiNd@nmbd@aand a =z Y
interrelate the data collected by humans with data automatically generated and stored by the
system.

Furthermore we are exploring the possibility of conducting more limited fgrasp studie$', in
order to assess the ipact of particular aspects @Learni SOKy 2t 238 dzLJ2y dza SNAQ
and processes.

2.4 OTHER EVALUATION MEDOLOGICAL TOGLRITICALLY CONSIOERE

A] Controlled experimental design

The first requirement of any evaluation of ongoing research atoew educational intervention is
that it establish that it makes some contribution to its stated geal® the students get "better' at

41, FYYyFE1{F1A&SZ D® bods MixkdinititieXo/ ! NS | Gfihééﬁ&eéeﬁﬁégﬁfofzré Bth Cofférende on the
Foundations of Digital Games, 2014.
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doing what the intervention sets out to “improve'. This is most obviously achieved by comparing the
@ 2dzy 3 LISspdn¥esS @ dearNIbservations/interventions' with late ones, and hopefully
observing a general improvement as captured in the categorisation scheme, based on the theory of
what constitutes the desired goal. So the methodology proposed here is aimedcgqlyethis goal.

Controlled experimental comparisons are always highly focused in the questions they answer and the
conclusions that can be drawi@Learnis very much exploratory research, and sharpening the
questions to the degree required would almastrtainly mean answering too narrow a question. For
example, assessing the impact of teaching logic on thinking, with and without specific kinds of
diagram, is a very different problefiEven though it is also a study of an educational intervention
not-unrelated to creativity, the logic curriculum is very highly developed, as are several alternative
diagrammatic and sentential methods of teaching. There are well accepted tests of success, and
ideas about how the skills learned should transfer to neighbgurimaterial, as well as, a well
developed semantics for both diagrams and sentential formulae. It is possible to engineer random
assignment of students to educational treatments (with and without diagrams). Highly developed
software in support of teachingsi already available, and can log and evaluate students'
performances.

Experiments using control groups would require a rigorous creativity curriculum analogous to a
mathematics or a logic curriculum (or any other analogous curriculum) , alongside the
epistemologically appropriate theoretical ideas about what creativity is, how it might be
taught/learned, and what part computers might play, etc. In light of the state of creativity
curriculums, and the fact thafLearntheoretical framework derive from a défrently configured
epistemological framing, any sharply focused experimental evaluation is wildly unlikely to be
answering the right highly focused question or questions. Based on the above, we opted not to
further encumber our assessment with a methodgiltal and logistical burden, unsuited to our
particular type of curriculum and research.

B] Other methodological perspectives on studying creativity

The approach to cereativity developed if©Learnbuilds on the cognitive and philosophical work of
UEDIN and the critical theoigfluenced educational, socially and ethically situated approach of OU,
to generate an organic fusion of theory. The theory generated foregrounds Wise Humanising
Creativity andl Creative Emotional Reasoning in fostering journeys of becoming and quiet revolutions
as discussed earlier in this deliverable.

TheClLearnco-creativity approach lends itself to applied work in the classroom and in digital worlds,
and so may appear tdhare elements in common with models of learning associated with particular
pedagogies. One of these is probkmased learning. In th€’LearnLeaning Design deliverable
(D2.2.2, however, the key differences between the efforts of this ethical creatfoitysed study
(CLearn and problembased learning (which does not focus on ethical creativity though it does
include communities of activity) were highlighted.

“2Stenning, K., Cox, R. & OberlarFler W 6 Mmcbpp 0E ¢/ 2y G NI adGAy3I (GKS O23ayAGADS STT:
NEBlaz2yAy3as NBLINBAaSyll (ishguage sghik ConifiePddesiz(3/4), pR 33F3B45 NB Y ¢z

O >
mwc
ax
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Other widely known work within learning science might also appear to overlap with the efforts of
CLearn For example, examples of learning styles (such as models BY, kthey and Mumfortf,
Gregoré&®and others), classifications of cognitive styles (sashMyersBriggs Type Indicat8y
YANIRRRBIG2NE | YR A yYsaridrchic anbdel>and {otfhe@sNIT e ME 8lso other
wel-l Y26y | LILINRIF OKS&a 6KAOK YI & “taxdniny N lehiBifg Sl v
D I NXR 3P theod &f multiple intdligences.

In considering the possible relevance of any of these bodies of work, it is important to acknowledge
the focus ofClLearn on cocreativity and to consider whether any of these studies focuses on the
same terrain. Not one of these studies haparticular focus on careativity, even though some
include creativity (at an individual level) within thefLearnis therefore NOT anchored in these
approaches but rather draws on the particular range of literatures which frame their work (ie
philosophy cognitive science, educational studies, critical theamignted social psychology, social
anthropology and social geography), to create a shared delineatioo-ofeativity.

The approach to creativity developed in ti#.earnproject is distinct fronother approaches which
encompass a range of epistemological, ontological and therefore methodological perspectives. Such
approaches include psychodynamic approaches which foreground the role of the uncorfscious
cognitive approaches which seek the devetmmt of model&’, humanistic approaches concerned

with human potential®, psychometric approachésconcerned with testing, sociplersonality
approaches concerned with personality tfajtevolutionary approaches concerned with explanations

of novelty in a wder system, and confluence approaches recognising the existence of concurrent
influences in creativity. In addition there ardgtaoretical approaches which foreground pragmatics.

The approaches to studying creativity delineated above are all concerned with the study of individual
creativity although several lines acknowledge the social context. By contrast however, and situated in
the interpretive paradigm with a focus on the trdasmation of lived experience in a social context,
through generating novel and valuable outcomes, the approach develop&tl.émrnacknowledges

“3Kolb, D.A. (1976)he Learning Style InventoBoston, MA: McBer.

a4 Honey, P. & Mumford, A. (198Nlanual of Learning Stylekondon: P Honey.

“Gregorc, A.F. (1982),y | Rdzf G Qa, MAyErdvA\: Gatrial Syisténis $c.

““For example, MyerBriggs; McCaulley M.H., Quenk, N.L.H&mmer, A.L. (1998MBTI Manual (A guide to the
development and use of the Myers Briggs type indicat@onsulting Psychologists Press, 3rd editon.

4"Kirton, M. (1976), "Adaptors and innovators: a description and measdeelthal of Applied Psycholoff1:5), pp. 628
629; Kirton, M.J. (2003)\daptation and innovation in the context of diversity and chaRgatledge, London, p. 392.

8 Sternberg, R. J. (198Beyond 1Q: A Triarchic Theory of Intellige@ambridge: Cambridge University Press.

9 As revewed here: Bloom, Benjamin Keflections on the development and use of the taxononAnderson, Lorin W. &
Lauren A. Sosniak, ed4.994),Bloom's Taxonomy: A For¥ear RetrospectiveChicago National Society for the Study of
Education.

* Gardner, H.X983; 1993)Frames of Mind: The theory of multiple intelligendésw York: Basic Books.

SICNBAzRE {® ompppoS a/ NBI (A SS 6 NIStardiatdedition 6 thekdorapieNBsycridlogichk = Ay

works of Sigmund Freudolume 9, pp143c53, London: Hogarth Presd/innicott, D. W. (1971Playing and realityNew

York: Routledge; Jung, C. J. (198®mories, dreams and reflectioiecorded and edited by Aniela Jaffe, translated from

the German by R. & C. Winston), London: Fontana.

*2Eor example, Wallas, G. (192he art of thoughtHartcourt Brace, New York, NY.

Balat2es | ®l ® omMbnovI 4! PiKBlaghtd Rexidw, @),d37E9¢; Ragers) CRI (198, ¢ =
bt2él NRa | ¢ KSETREA Review bf iBnkSdaniadiis(lild 243260.

>*For an overview, see f dzO1 SNE W&o 3 wSyl dA t AS WO omdppos dt adOK2YSHNR

Sternberg (ed)Handbook of CreativityfCambridge: Cambridge University Press.

®r2yYS 1S8 &420AFftkLISNB2YIFfAGE FLILINRIFOKSa 6SNB adzYYl NAaSR
wSRaO1ILI F2NJ FNF YGARAOSNBRaT1Il LIQ &/ NBFGAGAGE Krul33 ppea GAOI
71.

Version:4.0, 9" December 2014 FINAL Page| 36

(]
i



CLearn (FP-B18480) CoCreativity Assessemt Methodology D2.3.2, Decembez014

the interplay between individual, collaborative and communal creativity (grounded in Chappell,

2008°, drawing on JohrSteiner, 200%). Chappell et al (20%% clearly position humanising

creativity and, by association wise humanising creativity, in relation to current theories of creativity

in education The concept has connections to the notion of humane cregt{fiischman, 200% and

wise creativity (Craft et al, 2088 Craft, 200@1), as well as the kind of democratic creativity

described in Banaji, Burn and Buckingham (8)1&ocusing on everyday creativity (Caf2001),

CLearnreflects Beghetto and Kaufm@ H nnt 0y 2 ( A 2QQ 21Ty R 2WIKA (UIYEAS/ A0 Q
2R®pQ@amAn0 WLISNB2Y! ONBIF GABAGE QD ¢ (1993, ik  |j dzA § ¢

Humanising creativity is embedded in an embodied understanding of an integrated thinking body

mind (Chappell, 2008 Shusterman, 206§ which is in contrast to creativity driven by dominant

cognitive approaches that distinguish strongly between mind and body (eg Cropley®®2001

Humanising creativity also exists in tension with conceptualisatidrgeativity with an economic

imperative. These perspectives suggest advancing the economy through a creative workforce made

up of flexible, personally responsible problem solvers (e.g. Seltzer and Bentlé})1999

Grounded in this theoretical position angith its focus on cereativity between humans and
between humans and machine&Learncannot, therefore, meaningfully draw on any of the existing

tests of creativity¢ even if they were compatible with the epistemological and ontological
perspectives tht make up the fused creativity framework of WHC and CER at the he@itexirn

Thus, well known measures of creativity such as the Torrance’f@st®loped in North America, or
Lubarf’Qa G(S&ada RSGSt2LISR Ay CNI yOS ity zndKhe Rtler ob KA OK
which also seeks to identify creative giftedness, are not appropriate instruments for measuring the
success of th€Learndigital environment in fostering ethical everyday (or little c)areativity. It is

®Chappell @ 6 HANYy 0SS d¢ 26 NRAaUNESOOIOperdaofEIburnalNgpecidl lssiid @raadivEy, policy

and practice  discourses:  productive tensions in the new milleniuolume 1, Issue 3,
http://www.abp.unimelb.edu.au/unesco/ejournal/vebne-issuethree.html.

> JohnSteiner, V. (2000)reative collaborationOxford: Oxford University Press.

* Chappell K.Craft A, Rolfe L. &2 6 0 AYaS +® OHAMOUS &l dzYlFyAaiy3a / NBIGAGAG
International Journal of Education and the Ad3(8) 135, retrieved 11.01.13 frorhttp://www.ijea.org/v13n8/.

®Fischman, W. (2067 &! OFff G2 aSNBSY |y SELX 2Nl RaspoysibityFat Watky I y S O NI
I 2¢ t€SIRAY3I LINRTFSaahzyl, ppastl06) Gan bransidck 2ogddes. | OG0 NBalLlR2yaiof e

& Craft, A., Gardner, H., Claxton, G. et al (20@8g4divity, Wisdom and Trusteeship. exploring the role of education

Thousand Oaks: Corwin Press.

YNF TGO '@ OHANYOUS GCNHZAGSSAKALE ¢ UNERGOObderyadEIbUtrAl, VOINERILG A OS T dz
Issue 3, Special Issu@reativity, poly and practice discourses: productive tensions in the new millennium

62 Banaji, S., Burn, A. & Buckingham, D. (2018, rhetorics of creativity: A review of the literatut®ndon: Arts Council

England ('Zd edition).

B/NFTFES ! @ OHNPRGEER[AYGEHOS O NDERBEGA CreavyTiF &dbcatiBnLondona @ [ SA 6 f
Continuum.

. 83KSGE2E wod 1 ® 3 YIdZFYEYEI WO / ® OHAnTOS & ¢CRUS | NSRS | 1{1 A GOMEI 12 R
Psychology of Aesthetics, Creativtyd the Arts12, 7379

5 Boden, M.A. (2003 he Creative MindMyths and Mechanism. ed.), Routledge.

) KFELIISEtE YO o6uHnncOE &/ NBFGAGAGE RrozeedinygsFoh dancR daidftie CiBi@ f £ | 6 2 N
international conferenceThe Hage, pp. 4253.

% Shusterman, R. (2008Body Consciousness: A philosophy of mindfulnesssanthesthetics, New York: Cambridge

University Press.

68 Cropley, A. J. (200reativity in education & learning. A guide for teachers and educdtoralon: KogaRage.

* Seltzer, K. & Bentley, T. (1998he creative age: Knowledge and skills for the new econbEMOS.

70 E.g. Torrance, E.P. (1978rrance Tests of Creative ThinkiBgholastic Testing Service, Inc.

Ml dzo F NI'S ¢ &5 Bafbat) B/ @R)Rt A/MY G| f dzt (A 2y, P&Ridz Haglefd. Syalinmogetat: / NB F { A
http://www.mic-conference.org/lubart#sthash.pwORzqQM.dpuf.
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the hope of the projecteam that by identifying and refining criteria for the evaluation of such co
creativity the basis of a future assessment tool or tools may emerge from the study.

Version:4.0, 9" December 2014 FINAL Page| 38



CLearn (FP-B18480) CoCreativity Assessemt Methodology D2.3.2, Decembez014

3. OPERATIONALASION

Having examined in detail the tools that comprise the basic elem&msir methodology, we seek in
this part to bring everything togethén a concreteevaluationplan (Section [31]), by addressing the
different operationaligtion dimensionsWe examine the role of tedners in more detail (Section
[3.2]), and then proceedo explicate our approach to analysis and synthesis of data to be
gathered (Section [3]). Finally we address the issue of training the teachers/researfbietise task
at hand (Section [&]) andthe relevant ethical consideratior{Section [3]).

3.1 EVALUATION PLAN

The evaluation process will consist of 4depth case studies, realized in 3 pilot cycles, and divided
amongst the 3 countries that compri€&Learn® core testing focus.

The time frame for the 3 pilot cycles is as follows:
1 1*pilot cycle from M(onth)16 to M21 (i.e. 6 months duration)
2" pilot cycle from M25 to M30 (i.e. 6 months duration)
f  3“pilot cycle from M34 to M36 (i.e. 3 months duration)

For each pilot cycle all 4 case studies will take place concurrently. Of the gtedies, 2 will be held
in Greece, 1 in Austria and 1 in the UK.

The evaluation data will be collected B2l earn researchers, supportiggecially trained teachers
where appropriate (the same teachers responsible for administering t6& earn Educationa
Interventiong (see Sections [3.2] and.f8). The data will be analysed by the researcher teams in
each country though in the case of the Socratic interviews, teachers will categorise the initial data
collected for each interview before passing thesehe tesearchers

Each case study Wwitonsist of a group of about 20 students @aximuni20 minimum), which will
be further divided intosmaller subgroups groups

For the two longer cycles we aim for the students to have aroungd4lBours of exposuri total to

the CLearnEducational Interventionand unified gaming and creative learning environmespread
throughout the Bmonth period We believe this will be adequate time for the to test the use of the
designed technology and corresponding pedagogical interventions and evaluate their impact in real
life educational settings, provided of coursed the group remains as constant as padtiblegh
logistics of and other commitments of staff and students in individual sites and the nature of what is
available from theZSpaceto pilot at each point will to some extent determine this in practice. The
third shorter pilot cycle will most likeffunction as a much more focused, subsidiary/complementary
to the second one since it starts during the summer holiday and ends with the end of the project.

Standard approaclffor the first pilot cycle
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The evaluation fothe first pilot consised of 2 phases, taking place at the beginning and the end of
the pilot cycle. The fst phase seeks to establishbaseof comparison for eacigroup, whereas the
secondphaseseels to record and evidence the progression/evolution of the group, witfinear &
co-creativity dimensions

In the first phase bthe evaluation process watilizez:
1 Socratic Methodype interviews with students by the teachers
1 Video data capture
1 Self and peer evaluation togland
1 Fieldnotes by the researcher

In the secondphase all the different evaluation toolwere used to obtain the widest and most
complee set of data

1 Socratic Methodype interviews with students by the teachers
1 Interviews with teacherg¢and accompanying fieldotes)by the researchers

1 Videodata cature; and

=

Self and peer evaluation tools
Standard approactior the secondpilot cycle

As with the first pilotthe evaluation fothe second pilot will alsconsist of Zohases, taking place at
the beginning and the end dhe pilot cycle adapted thougho the model below The fist phase
seeks to establish baseof comparison for each group, whereas the secphdseseeks to record
and evidence the progression/evolution of the group, wittfhearr & -créaflvity dimensions

As above, lte evaluation ér the second pilot features both the tools generated by the OU team and
those generated by the Edinburgh tearnm both phasesresearchers will utilize all the OU topls

1 Interview with teacher

1 Video data capture

1 Self and peer evaluation tools
i Fieldnoteshby the researcher

In relation to the UEDIN piloting toolere will be twokinds ofCLearnsessionswithin which data
will be collected

Immersive CExperiencg sessions

1 Reflective (SD) sessions
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In an Immersive sessiorstudents may engage inClLearn explorations (gameplay)A Reflective
sessionis set up as a&lasswide SD(but with particular focus on specific group#). the interim
between an Immersive and Reflective session the teacher with the help of the researcher(s) prepare
the ground for thefollowing Reflective session.

We expecta minimum of 2 Reflective sessionsne at the beginning of the pilot and one towards
the end. (In an 8veek pilot that would correspond to weeks 2 and IBmore Reflective sessions can
be conducted then an alteating scheme should be followed, i.e. Week 1: Immersive, Week 2:
Reflective, Week 3: Immersive, Week 4: Reflective etc.

SDs will take the form of Reflective sessions, i.e.-@léds SDs, but with particular focus on specific
groups. The amount of Refleeti sessions will inevitable vary between sites (due to curriculum
choices, specific needs/restrictions etc.), but we at maximizing them, with a minimum number of 2.

We expect the use of Computational data to be ubiquitous throughout the process.

All the dda gathered will be subsequently analyzed by @keearnresearch team (see Section3p

as indicated abovéprotocols for OU data analysis can be found within the Protocol document in
Appendix 3) with the local research team taking a lead in each @amka system for triangulation

and also calibration across sites, in plate relation to the OU data strand, this has been developed

in the first pilot phase to a point where local teams create an analysis document for their site
structured in relatiorto the C2Learn research questiorsmch of which is uploaded onto the C2Learn
online storage systemThis structure can then be used to synthesis analytic outcomes across sites as
appropriate. The first outcome of this process is available in Delivebablé.

30H ¢9! /1 9w{Q wh[9

Teachershave an integral roldn Clearm) LoCreativity Assessment &thodology as already
indicated There are a number &kyinterrelated functions that teachers wile responsible for:

1 Teachers will be responsible for administeringlLearrd SR dzOl G A 2 y IThis Ay G S NI
means that they will inevitably develop a solid grasp of the underlying theories and
methodologies driving creativity within the context of the project, which couplétth their
pedagogic expertise, makes them ideal candidates for evaluating students.

1 LY 2NRSNJ) (42 OFLAGFEEAEAS 2y GSIFOKSNRBRQ yI GdzNT f
process (both logistically and in termsapfality of data, see Section.21]), the evaluation
will essentially be embedded within the educational intervention

1 ¢S Om&MBoonduct Socratic Dialogues with the studenTheir familiarity with the
students (as we aim to keep the groups constant throughout each pilot), supported by their
long experience in communicating with students (which includes helping children absorb and
verbalise information) will greatly facilitathe administration of the interviews, and provide
for better results. But if logistics do not allow it, this role can also be taken up by the
researcher.

f Corollary to the above i§ S OKSNARQ I LILIX AOF A2y whighwé && OF S+
developingwhich forms our main evaluation index aagpressior(see Section [B]).
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1 Teachers will also be administering the self and peer evaluation tools

1 At the beginning andend of each pilgtteachers will be interviewed by the researchems
order to evaluate e co-creativity andpedagogic dimension dhe interventionusing the
CSpacegsee Section [2.2]).

1 Finally we count oi SI OKSNAR Q A Yy @bothdah the #pplichitg/eribty od the
educational interventions, an@Learm) &oCreativityAssessment Mthodology throughout
0KS LINP2SOGQa RdzNI GA2y ®

In order to prepare teachers for their rokhey will remain in close consultation with their main
CLearn research contact and either be trained in the evaluation techniques appropriate to them
within group meetings or in one to one meetings in their schaike will, of course, be in close
collaboration, providing constant assistance and supportetery teacher engaged inClLearn
throughout the evaluation process.

3.3 ANALYSIANDSYNTHESI

Data analysis foE?Learm) & -Cre&ivity Assessment methodology will use the qualitative constant
comparative metho. This allows for both aleductiveand aninductive process. Deductively

analysis is shaped by the core elements of@leearnco-creatvity framework (see Sections [1.1 and
[1.3]).Inductively themes are allowed to emerge from the data. The constant comparative method
Ay@2t @Sa || WOy OSNEIGA2YQ 0SiG6SSy (KSasS (62 LINEC(
how changeandlived experienceare reflected withinCLearndimensions of careativity, as well as

allow for other creativity features to emerge in action.

In particular, the core deductive process centres on the application of the categorisation scheme. The
categorisation dteme tailored toCleara 9 RdzOl GA2y Il Ly GSNBSyiGA2ya |
categorisations of students' dialogues, indexed to student, date, and teaching intervention. These

will be passed back to researchers for data entry and analysis. The aadradtive analysis will be

of time series of children's categories of dialogue. This core data will be enhanced by many
complementary inductive analyses, which will also grow from the application of the different
evaluation tools (see Section.R), bothindependently and in response to the deductive analysis

results.

Trustworthiness, quality and rigour will be ensured via adherence to the principles of credibility,
transferability, dependability and confirmabiliy with particular attention paid to dataand
colleague triangulation techniques, negative case analysis and evidence of clear data trails for all
coding and categorisation. The constant comparative analysis will involve cycles of open, selective
and axial data coding and categorisation (simila2 | | £t O2Y6 FyR 5F @ARA2Y Q&
analysis, secondary content analysis and thematic review) integrated with triangulation. This will
result in the deductively and inductively derived findings in relation to the experience of creativity
within C’'Space and its subcomponents

2 Strauss, A. & Corbin, J. (19Masics of qualitative research. Grounded theory proceduregeghdiqueslondon: Sage.
" Lincoln, Y.S. & Guba E.G. (198&turalisticinquiry, Beverly Hills, CA: Sagdy, M., Anzul, M., Friedman, T., Garner, D. &
McCormack Steinmetz, A. (199Dping qualitative research: Circles within circlesndon: Routledge Falmer.
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3.4 DATA COLLECTIONALYSIS TRAINING FRESEARCHERSD TEACHERS

Prior to the implementation of the first cycle of-coeativity evaluation a training workshopasheld

(5™-6" February 201} for the key researchers involved in the data collection and analysis, from
BMUKK, EA, OU and also UEDRI&H by UEDIN and OU, it affedall core research staff the
opportunity to u® and refine the draft data collection instruments and approaches talysis, by

trialling these with teachers and students in a school environnierEA in AthensAfterwards the
research teams trailed all of the tools and engaged in an analysis Gdiegri® CeCreativity
Assessment Methodology. Then the research teaorsdacted a calibration exercide ensure the
approach to the data analysis was consistent across all three research sites (England, Greece and
Austria).

Following the training workshopnd other testing across the yeathe format of each instrument
wasfinalised and a written protocol for each developékheseare collated together in the Protocol
document in Appendix.3

Core staff in EA, OU and BMUKi€ in the process dfraining the teachers with whom they are
working, on how to use the instruments which require teacher leadership i.e Stheratic Method
type interviews with audierecording and subsequent categat®n. Teachersre also béng briefed

on the other instruments including how the creativity wheel and 4Res are to be used by students
in their classrooms Instruments to be used by the researchers will also be introduced in such
teacher training, i.e. the field notes, sestructured interviews of teachers and video data of a small
sample of students eracting withCG:Space and its subcomponento that the teachers are aware

of what other tools the researchers will be usgigthe beginning and throughout the pilot phase.

3.5 ETHICS

The assessment methodologwsunderpinned by a clear set of ethigainciples. These &rein part
derived fromData Protection Regulations and comeplwith Directive 95/46/EC to ensure correct
handling of data and privacy. The consortium members involved in the assessooénall the
necessary steps to ensure that aflrpcipants, teachers and students, underst the objectives of
this project and the processes employed durifiearnto achieve them.

All assessment activitiesxplicitly followed local and national regulations regarding data protection
and obtaired necessanapproval from the local/national authority in charge of data protectamen
applicablérequired. The members of the consortiurhas copies toprovide to the European
Commissiorof written confirmation that it has received favourable opinions bé trelevant ethics
committees and if applicable, the regulatory approvals of the competent national or local authorities
in the country in which the researcivas carried out. Copies of the official approvals from the
relevant national or local ethics comite@ies will be provided to the EC prior to the start of the
respective research.

In practice, at a minimum, this will mean that where reseatebk place with CLearn project
participants, parentsvere informed and authorization from the head of the schooinstitution was
obtained.In instances where dataascollected for use by the Open University team, British ethical
procedures were fully followed These folloved the guidelines of the British Educational Research
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Association (20113 In brief this meas thatall evaluation proceduresere carried out subject to
voluntary informed consent gained using participapecific letters and informed consent forms. For
any young people under the age of 16 years this means seeking informed parental consehtaas we
the consent of the young people themselves. Theearnteam operatel in an open way at all times
and disclosd what purposes collected data will be used for. Participants adl thee right to
withdraw their participation in the assessment at atipe ¢ they were assured that if this occurs
data relating to them will be destroyed. TI@&Learnteam also ained for completeanonymity and
confidentiality. This meansve only used pseudonyms in publications and securely estbrall
evaluation data, partiularly digital data on password protected servers where only authorised staff
have access.

The guidelines also mean that these ethical procedures, including copies of all information letters
and informed consent forms @ve submitted to the Open Universitiéthics Committee for approval
before theywere implemented.

All copies of consent forms and information sheate also then be availdb, if required by the EC
prior to the commencement of theelevant part of the researglor afterwards Detailed infomation
on privacy/confidentiality of data collectechnbe provided to the EC andasclearly explained to
participants.

™ http://mww.bera.ac.uk/publications/Ethical%20Guidelines
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APPENDIX:ICREATIVITY ASSESSMENHEELBRAWN ON TO DESIGNHCLEARN
COCREANITY WHEEL

Figure7: Redmond (2005) Creativity Wheel
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